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Abstract 
Background: Poor joint flexibility has been repeatedly proposed as a risk factor for muscle injury. The C-to-T 
polymorphism (rs12722) in the 3′-untranslated region of the collagen type V α1 chain gene (COL5A1) is 
reportedly associated with joint flexibility. Flexibility of a normal joint is largely determined by passive muscle 
stiffness, which is influenced by intramuscular collagenous connective tissues including type V collagen. The 
present study aimed to test the hypothesis that the COL5A1 rs12722 polymorphism influences joint flexibility via 
passive muscle stiffness, and is accordingly associated with the incidence of muscle injury. 
Methods: In Study 1, we examined whether the rs12722 polymorphism is associated with joint flexibility and 
passive muscle stiffness in 363 healthy young adults. Joint flexibility was evaluated by passive straight-leg-raise 
and sit-and-reach tests, and passive muscle stiffness was measured using ultrasound shear wave elastography. In 
Study 2, the association of the rs12722 polymorphism with sports-related muscle injury was assessed in 1559 
Japanese athletes. Muscle injury history and severity were assessed by a questionnaire. In both Study 1 and Study 
2, the rs12722 C-to-T polymorphism in the COL5A1 was determined using the TaqMan SNP Genotyping Assay. 
Results: Study 1 revealed that the rs12722 polymorphism had no significant effect on range of motion in passive 
straight-leg-raise and sit-and-reach tests. Furthermore, there was no significant difference in passive muscle 
stiffness of the hamstring among the rs12722 genotypes. In Study 2, rs12722 genotype frequencies did not differ 
between the muscle injury and no muscle injury groups. Moreover, no association was observed between rs12722 
polymorphism and severity of muscle injury. 
Conclusions: The present study does not support the view that COL5A1 rs12722 polymorphism has a role as a risk 
factor for sports-related muscle injury, or that it is a determinant for passive muscle stiffness in a Japanese 
population. 
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